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You Are Here 0 22nm node
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Building a Complex 3D Structure
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Bundlng a Complex 3D Structure

Source: Auth et al. VLSI 2012
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Building a Complex 3D Structure
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The (likely) near future




We Need Both New Materials & New Structures
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We Need Both New Materials & New Structures
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Electrostatics

(a) 3D-NWFET
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(diameter : 90 nm)
InP barrier layer
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The Gate All Around (GAA) Architecture Is
the Limit to Structural Electrostatic Control
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Modern Technologies are NOT Solely
Limited by Transistors

A Interconnections turn devices into useful functions

A 3D structures ( f i n Fv&ticd BETS, etc.) make this
considerably more challenging at 22nm and beyond

A Need thin conformal films for
. Gate metals (NMOS and PMOS)
. Contact metals
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Key Issue: For Small Dimensions,
Scattering from Grains & Sidewall becomes Dominant
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Cu wires at 17nm drawn dimension
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(4) CNK LuOhmcm
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Can We Make Better Materials?
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(2) Metal w/specular
boundary scattering

(3) Metal w/ lower
mean free path
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Alternative materials with
specular boundary scattering

Alternative materials with
lower mean free path

Disruptive technologies
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Can We Make Better Materials?
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A Specular boundary scattering
ASmall electron mean free path
A Potentially better at small dimensions

What if We Could
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Can We Make Better Materials?

Source: F. Zahid, Phys Rev. B. (2010)

AResistivity of thin
Ta, Ti, Ru, Al, and Pd barrier layers
from first principl

Pd, Al better than Ta, Ru

?
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